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 Work Plan Organization 
 

This Sampling and Analysis Work Plan is an extension of the already existing Watershed Assessment 

and Planning Branch’s October 2004 “Quality Assurance Project Plan (QAPP) for Indiana Surface Water 

Quality Monitoring and Total Maximum Daily Load (TMDL) Program” and serves as a link to the existing 

QAPP as well as an independent QAPP for the project.  As per the United States Environmental 

Protection Agency (USEPA) 2006 QAPP guidance (USEPA 2006a), this Work Plan establishes criteria 

and specifications pertaining to a specific water quality monitoring project that are usually described in the 

following four sections as QAPP elements: 

Section A. Project Management/Planning 
 Project History 

 Project Objectives 

 Data Quality Objectives (DQOs) 

Section B. Measurement/Data Acquisition 
 Sampling Procedures 

 Analytical Methods 

 Sample and Data Acquisition Requirements 

 Quality Control Measures Specific to the Project  

Section C. Assessment/Oversight 
 External and Internal Checks 

 Audits 

 Peer Reviews 

 Data Quality Assessments (DQAs) 

 Quality Assurance/ Quality Control (QA/QC) Review Reports 

Section D. Data Validation and Usability. 
 Data Handling and associated QA/QC activities 

 QA/QC Review Reports 
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Definitions: 
 

Targeted site A sampling site intentionally selected based on specific 

monitoring objectives or decisions to be made. 

Grab samples A grab sample consists of a discrete sample collected at a 

particular site at a particular time. 

 



Sampling and Analysis Work Plan for the  2015 Dissolved Metals Project 

B-019-OWQ-WAP-TGM-15-W-R0 

Date:  February 25, 2015 
 

1 

 

I.  Project Management/Planning 

Project Objective 
The objective of the 2015 Dissolved Metals Project is to provide information that will enable a 
reassessment of selected sites from the Indiana 2010 303d list of impaired water bodies. 

Project/Task Organization and Schedule: 

Monthly sampling for this project will begin in February 2015 and end when 3 samples have been 

collected from each sampling site. Samples collected will be analyzed for total and dissolved metals, 

hardness and the field parameters DO, % Saturation, Temperature, pH, Conductivity, and Turbidity.  

Timeframes for sampling activities include: 

 Site reconnaissance will be completed in January 2015.  Reconnaissance activities will be 

conducted in the office and through physical site visits. 

 Monthly sampling for total and dissolved metals, hardness and field parameters DO, % 

Saturation, Temperature, pH, Conductivity, and Turbidity will be collected at all sites beginning in 

February 2015.  

Background and Project/Task Description: 

Indiana placed the 11 Assessment Units (AU) referenced in Table 1 on the preliminary 2010 303d (IDEM 

2010) list utilizing dissolved metals values derived from total metals analysis. IDEM legal counsel ruled 

that derived criteria cannot be used to evaluate surface water violations of Water Quality Standards 

(WQS); and thus the AUs were not included in the final submitted 2010 303d listings. 

EPA challenged the removal of the AUs and added them back to the final list 2010 303d listing. IDEM will 

collect dissolved metals samples and reassess the 11 referenced AUs to determine their impairment 

status without using derived criteria. 

  



Sampling and Analysis Work Plan for the  2015 Dissolved Metals Project 

B-019-OWQ-WAP-TGM-15-W-R0 

Date:  February 25, 2015 
 

2 

 
Table 1. AUIDs and Associated Sampling Sites 

AUID Impairment Sites Located on AUID 

INB11F5_T1005 Copper 
WBU160-0092 WBU160-0102 WBU160-0104 

INB11F5_T1005 Zinc 

INW013A_02 Lead WWU040-0004   

INW0166_01 Zinc WWU080-0002 

  INW0188_03 Lead WWU100-0001 

  INW0225_01 Lead WWL020-0001   

INW0345_02* Zinc WWE040-0001 WWE040-0004 

 INW0359_01 Zinc WWE060-0009 WWE060-0036 

 INW0376_T1002 Zinc WWE080-0006 

  INW038B_01 Lead WWE090-0001 

  INW0652_01** Lead WEU040-0001   

INW0792_01 Lead WEM090-0001   

*This is a new AUID resulting from the re-indexing of INW0342_T1007. 
** This is a new AUID resulting from the re-indexing of INW0643_M1016. 
 
  

Data Quality Objectives (DQOs):  

The Data Quality Objective (DQO) process (U.S. EPA 2000) is a planning tool for data collection 

activities.  The DQO for the 2015 Dissolved Metals Project is identified in the following seven steps: 

1. State the Problem 

Fourteen sites on 11 AUs included on the Indiana 2010 303(d) List of Impaired Waters require 

reassessment. Sampling will be conducted on 14 sites on streams and rivers in Indiana in order to 

determine if the AUs meet Indiana WQS for dissolved metals. 

2. Identify the Decision 

The main objective of this study is to assess compliance of selected stream segments with Indiana Water 

Quality Standards for dissolved metals. All sites listed in Table 1 will be sampled for total and dissolved 

metals, hardness and field parameters DO, % Saturation, Temperature, pH, Conductivity, and Turbidity. 

Concentrations of dissolved metals will be evaluated for compliance with Indiana WQS criteria using 

Indiana’s 2014 Consolidated Assessment Listing Methodology (CALM pg 21ff) (IDEM 2014). 

  



Sampling and Analysis Work Plan for the  2015 Dissolved Metals Project 

B-019-OWQ-WAP-TGM-15-W-R0 

Date:  February 25, 2015 
 

3 

 

Table 2.  Sampling Locations for 2015 Dissolved Metals Project 

Station 
Name Station Location Stream Name 

Fixed 
Station 
Name County Latitude Longitude 

WWE080-0006 CR 66 S/CR 100 E Turkey Creek   Clay 39.35443 -87.0904 

WWU100-0001 Southeastern Pkwy (Old SR 238) Fall Creek FC-26 Hamilton 39.95457 -85.8672 

WWU080-0002 Mt. Pleasant Rd Cicero Creek CIC-17 Hamilton 40.17444 -86.0006 

WWE090-0001 SR 67 Eel River EEL-1 Greene 39.12432 -86.9701 

WWE040-0001 CR 875 S Big Walnut Creek BWC-4 Putnam 39.53578 -86.9764 

WBU160-0092 CR 600 E Sulphur Creek   Sullivan 39.16794 -87.2968 

WBU160-0102 CR 600 N Sulphur Creek   Sullivan 39.17186 -87.2762 

WBU160-0104 SR 48 Sulphur Creek   Sullivan 39.18628 -87.2709 

WEM090-0001 SR 256 W of Austin, 2nd B Muscatatuck River MU-27 Jackson 38.74222 -85.9003 

WEU040-0008 SR 258 
East Fork White 

River   Jackson 38.97296 -85.9293 

WWE040-0004 CR 1025 S Big Walnut Creek   Putnam 39.51289 -86.9598 

WWE060-0036 CR 775 E Mill Creek   Putnam 39.51029 -86.7016 

WWL020-0001 SR 43, Spencer 
West Fork White 

River   Owen 39.28 -86.7619 

WWU040-0004 SR 13 Bridge at Perkinsville 
West Fork White 

River WR-279 Madison 40.14222 -85.8628 

 

3. Identify the Inputs to the Decision 

Surface grab samples of water will be collected at the sampling locations listed in Table 2. The water 

chemistry samples will be collected one time per month with at least 4 weeks separating sampling events 

and analyzed by the Indiana State Department of Health (ISDH) Environmental Lab using the analytical 

methods listed in Table 3.   

4. Define the Boundaries of the Study 

See Figure 1 and Table 2 for the list of sampling locations. 

5. Develop a Decision Rule 

For assessment purposes, dissolved metals criteria will be calculated based upon the hardness 

concentrations measured at the time of sampling according to equations defined in Table 6.2 of Indiana 

Administrative Code [327 IAC 2-1-6]. Dissolved metals results will be compared to the calculated WQS 

standards and evaluated by methodologies as outlined in Indiana’s 2014 CALM (IDEM 2014 pg 21ff.) to 

determine compliance with Indiana WQS. The stream segment will be considered impaired if the 

dissolved metal concentration exceeds the WQS as defined above. 
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Table 3.  Parameters, Preservatives and Holding Times 

Parameter 
CAS 

Number Method 
Total or 

Dissolved 
IDEM Reporting 

Limit (µg/L) 

Lab 
Reporting 

Limit (µg/L) Preservative 
Holding 

Time 

Arsenic 7440-38-2 EPA 200.8 Dissolved 2 1.2 
pH<2.0 with 

NO3 
6 Months 

Arsenic 7440-38-2 EPA 200.8 Total 2 1.2 
pH<2.0 with 

NO3 
6 Months 

Cadmium 7440-43-9 EPA 200.8 Dissolved 1 1 
pH<2.0 with 

NO3 
6 Months 

Cadmium 7440-43-9 EPA 200.8 Total 1 1 
pH<2.0 with 

NO3 
6 Months 

Calcium 7440-70-2 EPA 200.7 Total 20 40  
pH<2.0 with 

NO3 
6 Months 

Chromium 7440-47-3 EPA 200.8 Dissolved 3 1.2 
pH<2.0 with 

NO3 
6 Months 

Chromium 7440-47-3 EPA 200.8 Total 3 1.2 
pH<2.0 with 

NO3 
6 Months 

Copper 7440-50-8 EPA 200.8 Dissolved 2 1 
pH<2.0 with 

NO3 
6 Months 

Copper 7440-50-8 EPA 200.8 Total 2 1 
pH<2.0 with 

NO3 
6 Months 

Hardness E-11778 EPA 130.1 Total .4 mg/L 1 mg/l 
pH<2.0 with 

NO3 
6 Months 

Iron 7439-89-6 EPA 200.7 Dissolved 20 8 
pH<2.0 with 

NO3 
6 Months 

Iron 7439-89-6 EPA 200.7 Total 20 20 
pH<2.0 with 

NO3 
6 Months 

Lead 7439-92-1 EPA 200.8 Dissolved 2 1 
pH<2.0 with 

NO3 
6 Months 

Lead 7439-92-1 EPA 200.8 Total 2 1 
pH<2.0 with 

NO3 
6 Months 

Magnesium 7439-95-4 EPA 200.7 Total 95 100 
pH<2.0 with 

NO3 
6 Months 

Manganese 7439-96-5 EPA 200.8 Dissolved 0.5 1 
pH<2.0 with 

NO3 
6 Months 

Manganese 7439-96-5 EPA 200.8 Total 0.5 1 
pH<2.0 with 

NO3 
6 Months 

Nickel 7440-02-0 EPA 200.8 Dissolved 1 1.4 
pH<2.0 with 

NO3 
6 Months 

Nickel 7440-02-0 EPA 200.8 Total 1.5 1.4 
pH<2.0 with 

NO3 
6 Months 

Zinc 7440-66-6 EPA 200.7 Dissolved 6 3 
pH<2.0 with 

NO3 
6 Months 

Zinc 7440-66-6 EPA 200.7 Total 6 6 
pH<2.0 with 

NO3 
6 Months 

 

6. Specify Tolerable Limits on Decision Errors 

The QA/QC process detects deficiencies in the data collection process as set forth in the Watershed 

Assessment and Planning Branch (WAPB) QAPP (IDEM 2004) for the Indiana surface water quality 

monitoring program. Chemists within the WAPB will review the laboratory analytical results according to 

the WAPB QAPP in order to identify any deficiencies in the data.  Any data which are “Rejected” due to 

analytical problems or errors will not be used for water quality assessment decisions.  Any data flagged 

as “Estimated” will be evaluated for use on a case-by-case basis. 
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Criteria for acceptance or rejection of results as well as application of data quality flags is presented in the 

QAPP on pp 130-131. 

7. Optimize the Design for Obtaining Data 

Sampling locations in this project have been selected based on sites that were sampled previously and 

are specifically targeted for testing. Sampling locations are located at bridge crossings on the appropriate 

AU to allow for more efficient collection of the samples. 

Indiana’s 2014 CALM requires at least 3 samples in order to complete an assessment for dissolved 

metals. Sampling will continue monthly until at least 3 samples have been collected at each sampling site. 

 

Training and Staffing Requirements:  
Staff from the Targeted Monitoring Section who will be conducting the field sampling activities are 

experienced and have been trained in proper sampling techniques. Sampling protocols will follow 

standard procedures as outlined in the Water Quality Surveys Section Field Procedure Manual (IDEM 

2002 pp. 8-14). 

Staff from the Technical and Logistical Services Section will assist with laboratory work requests and 

review laboratory data for adherence to QA/QC requirements specified in analytical test methods, 

contract requirements, and the WAPB QAPP as well as importing electronic data into the WAPB 

Assessment Information Management System (AIMSII) database.  The Quality Assurance Officer (QAO) 

will create QA/QC review reports for each laboratory analysis set.  Quality Assurance staff will conduct 

audits of field sampling procedures utilized by WAPB staff to ensure compliance with approved SOPs.  

Monitoring staff will oversee the entry of the field and laboratory data into AIMSII and perform data 

QA/QC for accuracy and completeness. 
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Figure 1.  2015 Dissolved Metals Project Sampling Area
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II.  Measurement/Data Acquisition 

Sampling Process Design/ Methods, Sample Handling and Custody 

Sampling Sites/Sampling Design:  

The site locations proposed in this Project have been selected because they were previously sampled for 

total metals, and based on those results, placed on the 303(d) List for Impaired Waters by EPA. IDEM will 

collect dissolved metals samples to reassess them.  

Site reconnaissance activities will be conducted in-house and through physical site visits.  In-house 

activities include preparation and review of site maps and aerial photographs.  Physical site visits include 

verification of accessibility, safety considerations, equipment needed to properly sample the site, and 

property owner consultations, if required.  All information will be recorded on the IDEM Site 

Reconnaissance Form (Attachment 1) and entered into the AIMS II database.  Final coordinates for each 

site will be determined during the physical site visits or at the beginning of the sampling phase of this 

project using a Trimble Juno 
TM

 SB Global Positioning System (GPS), with an accuracy of one to three 

meters.  These coordinates will be entered into the AIMS II database.   

Table 2 provides a list of the selected sampling sites with the stream name, AIMS Site Number, County 

Name, and the latitude and longitude of each site.  The map at Figure 1, paired with that table, provides 

an overview of the various sampling site locations.  

Sampling Methods and Sample Handling 

Water Chemistry 

One staff will collect grab water chemistry samples and record physical site observations on the stream 

sampling field data sheet (Attachment 2), during monthly sampling events.  There will be a minimum of 4 

weeks between consecutive monthly samples. All water chemistry sampling procedures will adhere to the 

Water Quality Surveys Section Field Procedure Manual Section 2.0 (Field Procedure Manual) (IDEM 

2002, pp. 8-14).  

Field Parameter Measurements 

The field parameters DO, % Saturation, Temperature, pH, Conductivity, and Turbidity will be measured 

with a datasonde during each sampling event.  Measurement procedures and operation of the datasonde 

shall be performed according to the manufacturers’ manuals (Hydrolab Corporation 2002; YSI 2002) and 

Sections 2.10–2.13 of the Field Procedure Manual (IDEM 2002, pp. 67-79). Turbidity will be measured 

with a Hach™ turbidity kit, and the meter number written in the comments under the field parameter 

measurements. If a Hach™ turbidity kit is not available, the datasonde measurement for turbidity will be 

recorded. All field parameter measurements will be recorded on the IDEM Stream Sampling Field Data 

Sheet (Attachment 2).  

Analytical Methods: 

General Chemistry Parameters Measurements: 

The general chemistry parameter hardness will be analyzed at the ISDH Environmental Lab in 

accordance with pre-approved test methods and allotted time frames.  Hardness and its respective test 

method and quantification limits are identified in Table 3.  A chain-of-custody form created by the AIMS II 

database (Attachment 3) and a sample analysis request form (Attachment 4) will accompany each 

sample set that is submitted to the lab.  



Sampling and Analysis Work Plan for the  2015 Dissolved Metals Project 

B-019-OWQ-WAP-TGM-15-W-R0 

Date:  February 25, 2015 
 

8 

 

Field Parameters Measurements: 

The field measurements of DO, % Saturation, Temperature, pH, Conductivity, and Turbidity will be 

collected each time a sample is collected.  The field parameters and their respective test methods and 

sensitivity limits are identified in Table 4. 

During each sampling run, field observations from each site and ambient weather conditions at the time of 

sampling will be noted and documented on stream sampling field data sheets (Attachment 2).  Digital 

photos up-stream and down-stream of the sampling site will be taken, logged, and documented for later 

references.   

 

Table 4.   Field Parameters Test Methods 

Parameter Method 
Sensitivity 

Limit Units 

Dissolved Oxygen (Datasonde optical) ASTM D888-09(C) 0.01 mg/L 

Dissolved Oxygen (Winkler Titration) SM 4500-OC
1
 0.2 mg/L 

Dissolved Oxygen  % Saturation (Datasonde optical) ASTM D888-09(C) 0.01 % 

Turbidity (Datasonde) SM2130B 0.02 NTU 

Turbidity (Hach Turbidimeter) EPA 180.1
1
 0.01 NTU 

Specific Conductance (Datasonde) SM 2510B 1.0 µS/cm 

Temperature (Datasonde) SM 2550B(2) 0.1 
o
 C 

Temperature (field meter) SM 2550B(2)
1
 0.1 

o
 C 

pH (Datasonde) EPA 150.2 0.01 SU 

pH (field meter) SM 4500-HB
1
 0.01 SU 

1
 Method used for Field Calibration Verification 

 

Quality Control and Custody Requirements: 
 

Quality assurance protocols will follow part B5 of the WAPB QAPP (IDEM 2004 pg. 119).   

Field Instrument Testing and Calibrations: 

The Datasonde will be calibrated immediately prior to each week’s sampling (IDEM 2002).  Calibration 

results and drift values will be recorded and stored in log books located in the calibration laboratories at 

the Shadeland facility. The drift value is the difference between two successive calibrations.  Field 

parameter calibrations will conform to the procedures as described in the instrument users’ manuals 

(Hydrolab Corporation 2002; YSI 2002).  The DO component of the calibration procedure will be 

conducted using the air calibration method (IDEM 2002 pg. 74).  The unit will be field checked for 

accuracy once during the week by comparison with a Winkler DO test (pg. 64), as well as Hach™ 

turbidity, pH, and temperature meters.  Weekly calibration verification results will be recorded on the 

stream sampling field data sheets (Attachment 2) and entered into the AIMS II database.  A Winkler DO 

test will also be conducted at sites where the DO concentration is 4.0 mg/L or less. 

Field Measurement Data 

In-situ water chemistry field data will be collected in the field using calibrated or standardized equipment.  

Calculations may be done in the field or later at the office.  Analytical results, which have limited QC 
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checks, are included in this category.  Detection limits have been set for each analysis and are listed in 

Table 4.  Quality control checks (such as duplicate measurements, measurements of a secondary 

standard, or measurements using a different test method or instrument) which are performed on field or 

laboratory data are usable for estimating precision, accuracy, and completeness for the project. 

Water Chemistry Data 
Sample bottles and preservatives used will be certified for purity by the manufacturer. Sample collection  

for each parameter, preservatives and holding times will adhere to U.S. EPA requirements (USEPA 

2007).  Field duplicates and matrix spike/matrix spike duplicates (MS/MSD) shall be collected at the rate 

of one per sample analysis set or one per every 20 samples, whichever is greater.  Additionally, field 

blank samples will be taken at a rate of one set per sample analysis set or one per every 20 samples, 

whichever is greater.   

III. ASSESSMENT/OVERSIGHT:    
 

Field and laboratory performance and system audits will be performed to ensure good quality data.  The 

field and laboratory performance includes precision measurements by relative percent difference of field 

and laboratory duplicate, accuracy measurements by percent of recovery of MS/MSD samples analyzed 

in the laboratory, and completeness measurements by the percent of planned samples that are actually 

collected, analyzed, reported, and usable for the project. 

Field audits will be conducted to ensure that sampling activities adhere to approved SOPs. Audits are 

systematically conducted by WAPB Quality Assurance staff to include all WAPB personel that engage in 

field sampling activities  

Data Quality Assessment Levels 
The samples and various types of data collected by this program are intended to meet the quality 

assurance criteria and DQA Levels as described in the WAPB QAPP (IDEM 2004, pp 128-129).   

IV. DATA VALIDATION AND USABILITY: 

Quality Assurance/Data Qualifiers and Flags: 
The various data qualifiers and flags that will be used for quality assurance and validation of the data are 

found on pages 130-131 of the WAPB QAPP (IDEM 2004).   

Data Usability: 
The environmental data collected and its usability are qualified and classified into one or more of the four 

categories: Acceptable Data, Enforcement Capable Results, Estimated Data, and Rejected Data as 

described on page 130 of the WAPB QAPP (IDEM 2004).  

Laboratory and Estimated Cost: 
Laboratory analysis and data reporting for this project will comply with the WAPB QAPP (IDEM 2004), 

Request for Proposals (RFP) 12-48 (IDEM 2012), and the Office of Water Quality Quality Management 

Plan (IDEM 2012b).   Analytical tests on the general chemistry and nutrient parameters outlined in Table 

3 will be performed by the ISDH Environmental Lab in Indianapolis, Indiana at no direct cost.   
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Reference Manuals and Personnel Safety: 

Role Required 
Training/Experience 

Training References Training Notes 

All Staff that 
Participate in Field 
Activities 

-Basic First Aid and Cardio-
Pulmonary Resuscitation 
(CPR) 

 

 

 

 

 

 

 

-Personal Protective 
Equipment (PPE) Policy 

 

-Personal Flotation 
Devices (PFD) 

-a minimum of 4 hours of 
in-service training provided 
by WAPB 

 

 

 

 

 

 

 

-IDEM 2008 

 

 

-February 29, 2000 WAPB 
internal memorandum 
regarding use of approved 
PFDs 

-Staff lacking 4 
hours of in-service 
training or 
appropriate 
certification will be 
accompanied in the 
field at all times by 
WAPB staff that 
meet Health and 
Safety Training 
requirements 

 

 

 

-Indiana Code [14-8-
2-315] requires a 
high intensity 
whistle and Safety 
of Life at Sea 
certified strobe light 
when working on 
co-jurisdictional 
waters or during 
hours of darkness 

Field Staff 
Conducting Water 
Chemistry and/or 
Bacteriological 
Sampling 

-Follow established 
policies and procedures as 
outlined in applicable 
SOPs. 

-IDEM 2002; IDEM 1997; 
Hydrolab Corporation 2002; 
YSI 2002 
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Attachment 1.  IDEM Site Reconnaissance Form. 
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Attachment 2:  Blank Stream Sampling Field Data Sheet 
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Attachment 3:  Chain-of-custody Form 
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Attachment 4:  Sample Analysis Request form. 

 


